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. SUMMARY

On Odoba 21, 1986, the Nationdl Indtitutefor Oocupationd Safety and Hedlth (NIOSH) recaved areguest from
the Sated Horida Department of Hedlth and Rehebillitative Savices (DHRS), to evduate demmetdagic condiions
(red raghes, drynessand dhgpping)) in pubdlic hedlth lboratory workersprocessing Nessaia gonorhoese (GC)
auturepaes

Toddemineif thergparted skin conditionsinworkerswere rdated to oocupetiond expoaures NIOSH
invedigetarsvisted five of the seven date pubdic hedlth laboratorieson January 12-23, 1987. A quesioméirewas
admingaadtodl laboratary pasonnd presant onthedetes of visitsto theindvidud leboretaries: Ningty-nine
(97%0) of the 102 taid |aboratory personnd employed compleled the sHf-adminigered quetionare. Casssware
odfined asindviduelswith ared resh ar excessve dynessand dhgoping onthe hends o amns lasing onear more
days and coouming within the pedt yesr.

A tad of SAwarkersreported exposureto theaxidese regants used intheprdiminary identification of Nessaia
autures Twenty-four (44%) of thosewarkarsexposed to the oxidese resganisweareidantified s
cas(Rdaive Rik (RR) =20, Corfidencelntavd [Cl] =1.1-36). Thetwenty-four oxidese-exposad cassswere
skin petch tested with the oxidese resgants; seven (29%) individuels hed positive testsfar dlergic contact damnditis
Thisrgresatsasadtizaionraeof & lesgt 13% among dl 54 workersexposad to the oxidesereegants An
asaaion wasdso found bawean nonsansitizad cases of damatitisand the degyee of expoaureto theaxidese

reegats
Woarkeaswith thegrestest degree of exposrewereat incressad risk of becoming nonksansitized cases

Based ypon theresiits of thisinvestigation, theinvestigators conduded thet therewes ahedlth hezard from
expoaureto axidese compoundsa public hedth laborataries of the HoridaDepartment of Hedthand
Retdhlitative Savices Recommendationsfar reduiding expoaureto axidese reegants and resssigning sanditized
workersarecontained in Sedtion VI of thisreport.
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II. INTRODUCTION

In Octobar 1986, NIOSH recaived arenuest for ahedlth hezard evdugtion from the Office of Laboratory
Svicesa theHaidaDepatmant of Hedlth and Rehahlitetive Savices: Therequest wesinitisted esaresut of
Svad reparted cases of svaredamditisin laboratory workers five of theseven Harida Siate pubdlic hedth
laboratories Warkesinvalved with Nessaia gonarhoese (GC) aulture plate processing, and in particular having
contact with axideesereegants (Lsed in the prdiminary identification of Neissaria gonarmhoese spedies) or resduefrom
cabon doxidegangrating teblets werereportad to have the mod severeskin prolems: NIOSH invedigetars
conduded fidd evaugtions of thisprodlem during January 12-23, 1987.

Theprdiminaty findingsof thisinvedigation were presanted by tdgohoneon Mach 5 to the Office of Laboratary
Savices and awwitten presantation of theinitid resLitsof thedudy wessant a thet time: Theprdiminary resLitswere
presanted to adminidrative 9eff and enployessa the HaidaDHRS Miami [abaratory on May 18, 1987.

1. BACKGROUND

TheHaidaDepatment of Hedth and Rehetillitative Savicesis oantered in Jacksonwville, Harida where
admingraivedfices asswdl asapubdic hedth laboratory arelocated. Inaddition, therearesix regiord
|aboratorieslocated in Miami, Oando, Rensaodlg, Tdlahesseg, Tampa, and West PAm Beech. At thesepubdic
hedthfadlities thegenerd pubdicisoffered testing for anumber of communicadledisseses Onedf thebusiet
opardionsthelaboraaiesaeinvavad inistesing and soreaning for sexudly tranamitted diseeses: The processing of
Nessia gonorhoese aulturescomprisssalarge partion of thet work.

Sresningandtesting for GC begrswith the adledion of aurethrd, vegind, andl or pharynged siveb, whichis
plated onto auturemediad thetime df adlledtion, usLElly inareahosaitals dinicsor emergancy rooms Hated
gadmansaethen placed inindividud plagtic begswith acarbon diaxide (CO,) ganarating tehlet, which reedtsto
aegtean aneardiic avironmant to pport gomth of GC during trangport. Lebaratary dips whichidentify the
petient, Joecmen sourceand type o test to be completed, are ather plaoed insde the pladtic begs with the culture
platesor areatached totheautsdedf thebegs The begsarethen trangported to pubdic hedth laboratoriesfor
prooessing.

Oncerecavad & thelaborataries, gopraximatdy 24-48 hourslater, the begs are apened and laboratary dipsare
renoved Tednidansgoly afew drapsof 1% axidese reegant from apladiic soirt battle onto thosaouiture plates
with postivegroamth (UsLelly aoout 10%-15%0 of dl platesrecaved)). Nessaia pedestumadak pupleor black
adorwithinafen minues Untregted cdoniesaregramdained andlor Sb-aultured. Tednidansthentregt the
antiresufacesof dl plaeswithout growth (gbout 85%6-90%0 of dl plaesrenaved) with alarger vdumeof axidese
respant to detedt micro-coloniesthat might nat bevisbleto the uneided eye, atedniquerdaredto ss"plate
floodng" All patesarethen dscarded.

Intid tdephoneintaviens conducted by NIOSH with dl seven labaratory diredtorsreveded thet five of the
|aboratarieshed onear moreamployesswith demdiitis Thefivelaboratoriesemploy atatd of 102 warke's and
aelocated inthedtiesof Jeadksonville Miami, Olando, Talahesseg, and Tampa: Theinvetigetion foousad prinmaily
uoon employessa thesefivelaborataries

IV. EVALUATION DESGN AND METHODS

Employessa thefive pubdic hedth laboratariesweare evauated by use of asalf-adminigered quetionnaire (sse
Appandix). Thequesionnarewas designed to evauete and dneradterizelaboratory parsonnd by age rece, &,
oooupetiondal hidory and expoaures parsond and family hidory of dlergy, and the coourence of skin conditions
withinthe pedt yesr.




IndividLelswere desigreted as cases of damndtitisif they reported areeh (red, inflammed skin) or drynessand
dhgpping of skin, coounming on the upper extremities within the et year. Cassswihowarked inthe processing of
GC alturepaes (Whichindudes plating, incuioeting, gram Saining, transparting;, gplying oxiceeereegatt, handling
GClaboratary dips eic) waregiven dossd skin petch teststo evaugte ssnstivitiesto work rdated expoaures

Theskin petches contained test Subgtances congding of three differant oxidese resganis at concantrationsof 1% by
weght in pardatunt they indudect

1) paminodmethyianiineaxdate, Miami lebaratary;

2) paminodmahylanlineaxdate, Jdksonvillelaooratary;

3) NNN' N-teramethyl-p-phenylenediaminedhydrodiaide Orando labaraary;

4) adN Ndnﬂiyl-pdeMemiamremd*ydoddmda adaned fromtheCGinannati Hedth

Degpatmeant labaratary (compounds| - and 2 boveareidantical).

Alsoinduded inthe petch teding were pargohenylenadiamine a aconcentration of 1% by weght in perdatum, the
carbonate (CO,- ganarating) teblet a aconoentration of 10% by weght in petrdiatum, and ablank of petrdaum.
Pargohenylenediamineand thefourdruduraly rdated oxidese compoundsweretested a conoatrations as
recommeanded for pergphenylenediamine by theNarth American Contact Demditis Group (NACDG) and the
Intemetiond Contact Damatitis Ressarch Group (ICDRG)

Whereindicated by thar useintheindvidud laborataries liguid hend sogpsand labaratory countertop
dsnfedantsweareinooporaed into thepetch test & asrength of Po diluioninddilled water, or & adud warking
conoatraionsif thesewerelessthen 36 of full rength. Sronger conoantrations of sogpsor dignfedantswaredo
tested by the uncovered patch test method 2

Sandad Finn chambars on Scanpor were usad to goply thedosed petch test 3 Patch testsware gpplied to the
laterd agpect of the upper am, ramoved a 48 hours and intapreted a 72 hours diter initid placamant. Thetest
wesintepreted & 72hoursas. negtive(), indicating “no reedtiont’; douotful resdtion (+); week (1+), indicaing a
nonvesiolar reedtion; sirong (2+), indicating an edemetous o vesaula reedtion; extreme(3+), indicing abullous
o uoaivereedion and IR, indicating animitant reedtion, rather then an dlergic kinreedtion. Theabovegrading
scderecommended by Wilkinson e d.,° isthemost widdly used intapretation sheme among dametdlogids

tocky,.

A dandard Chi-sguare test wias then usad to compare cases to noncases with respect to reoe, sex, hidary of aopy,
higary of eczamig, family higary of dlegy, degeed hendweshing, usedf laboratory countertop dsinfedants and
expoareto oxidese reegant andlor the CO-genarding teblet. A Hsm’sExaITeiwaSL&dtowmiepvdLes
when expected od| Szeswaelessthan 5inthe2 X 2 continganoy tebles® Further andlysssexamined SUbgroups of
the cases (i.e sansitized cases and non-sansiti zed cases) compared to nonceses

Next, asaiesof 2 X 2 contingency tableswere congructed to look a apossbleeffect modification betwen
expoareto axideseand ather risk factorsfor damrtitis Only nonrsensitized casesand noncassswereusad inthe
adyss Sastizedindvidudswereexdudad inthe compaisons

Thefird andysesinvolved theuseof Mantel's Chi-souretet for trend® toincorporate duration and intensity of
expoaureinotheadyses Expoarevaiaiesweare devdaped usng thewarker'slength of erdoymat inthe
laboratories thenumber of yearsof thar expoaureto the axidese resgants and CO,-gengrding tablds and the
avaragenube of adture platesthey goplied axideseresgant toandlor plateshended and contained in pladtic begs
with the CO-gengraing tablet) inan averapewesk. For example, theexpoare vatiddle OXDOSE wias
cdauaed sstheproduct of theaverape number of plates axidesvas goplied to in atypical workwesk mutiplied by
thetatd number of wesksworked & thisjob.

Theexpoarevaiae (OXDOSE) hed avary highvaianoe thereforg, Lag, vauesof OXDOSE wereusadinthe
tet for redadysss Hvelevdsd expoareweareused ove therangeof Log, OXDOSE vaues and thiswes



doneby twomathods Casesweere compered to noncases using leve s of exposure deiermined by eque
incrementsof expoareover thedosegerange, and then by aneque digribution of sudy sbjedsove thedosege
inevas Thesecompaisonswerergpedted for nonksangitized casssand sandtized cases. Inthetedt for rend using
only sansitized cases and exposed noncases; two exposLre categarieswere ussd. Thiswasbecausethesdl
number of sangitized casssdid nat dlow &t leest onemeamber of thet group to be presant in eech dosegeiintarve
whengregter then two intavalswere ussd, and thereweare no sansitizad casesiin the zero expoare calegary.

V. EVALUATION CRITERIA

Di- and tetrasmethyi-sibdituted pargohenylenediamine

and thar mono- and dhydrodiaride sdtsare curantly used asaxicese reegantsa pubdic hedlth, privateand
hospital bessd sexuelly tranamitted diseeselborataries and microbidogy departmenisfar the prdiminary
identificaionof Neissia gonorhoeee padesin adturegonts Thesecompoundsarevary smilar to
ppheyiensdamine (FPD) (HGURE 1), whichisusad in pemmenant heir dyes fur dyes legther prooessing,
rubdoar v canization, printing inks phatogrgohic develaping, x-ray fluids lithogrgphy, and inthe menufediure of azo
dyes

l. Humen Hedth Effedts

Although thereare no pubdished reparts of hedith hezards assoaaed with di- and
tetramethyl-sUdtituted pergohenylenediamine compounds (oxidesereegants), PPD andlits
Oaivaivesareknoan to cause adverse hedth dfedsin ather groups of workersand consumers
Svad repatshavelinked the usedf PPD inthefur-dyeing indudry with cases of oooupetiondl
ocontact damtitisand ashma® Contact dematitis hes also been reported seoondary towearing furs
dyed by PPD compounds’. Pargohenylenediamineand dosdy related chamicd darivatives
(expaadly isoprapyl-aminodphenylamine or |PPD) are used ssacod@antsin thevulcanization of
rubber and asantiaxidentsin thefind produdt. Rubber warkeshaeve beenidantified asahigh risk
graup for contedt damretitisasaredit of tharr dosework with dhemicasin genad, and more
goadificaly duetowark with PPD related derivetives™ 1PPD sansitivity heseven been reparted to
devdopinanepurdiesar of anew automahile who, after ssverd washings of thevehide, develaped
dlergic contact dammitisto IPPD contained asan antiaxiceart in the carstiresand bumper guards’

Theused pargohenylenadamineasan antioxicant inthebladk rubber of eydagh auleshesresLited in
oontact damtitisof theeydids™®* PPD daivativesare usad inthemenufadiureof ezo and anilinedyes
adirks PP[)Bmstwal implicated asacause of cooupetiond demndtitisinaworker exposed to
damp pedink:

Thelagest and modt extendvely sudied group of workersexposed to PPD arehairdressars These
workersarecommonly exposad to FFD containad in permanant hal Satiztionto PPD wes
reported to e 3% among heirdressarswith hand eczamain onesudy, ® and assmany as45% of
heircressar petientsin amorerecant Sudy werereported to have positive petch tetsto PPD.”

Inadditionto bang askininitant, FFD isapotat kin sandtizer. Testsoonduded inanamd,
previaugy unexpossd population produced sanstizetion in 53% of thoseindividuals® (the

gancerdized method of predidivee testing ussd amodified Draize proosoure® and employed 200
humen sl edtswho were petch tested with .0%6 concantrations of PPD). Humen maximeezation teds
conduded by Kligmen showved al00% sanditization retein 24 sljeds® Anather sudy suggeststhet
PPD omzmrcbda"earereqwshefor asmuchas8% d dl casssaf oooupetiond damnditisin
Sveden

Futher evidence df the srang sansitizing ahlity of FFD mey beaypparted by the FDA condlart filein
1974, whereas many as1.9%(639) of dl consumer complantswereregidered egaind axidative hair



dyesthat contan PPD ar itsdosedhamicd daivaives? Hair-dyeusarsare infatt, cautioned to
petchitest themsalvesbehind theear prior to eech useof thedye

Theued PPD aditsdosedhamica daivativesiswidesoreed throughout induetry, and
aosssdtizaion to the daivativesisknown to ooour. Inaddition, cossreedtionsimay ooour in
indviduels ssoondary to crosssensitization between PPD (eswell asdosedhamicd daivativesof
PPD) and anumbe of ather compoundsand medications: For indanog, FPD-sansitized individuels
have hed reported arossreadionswith azo and anthraquinone dyes locd anesthetics (orocaineand
bervocang), aifonamides paraaminosdicylicadd, rgdodiordhaziob cabutamide pyrogdld and
parasaminobenzoic add (PABA )-bessd sunsremns® Individuelssensitive to FFD and itsdosdy
rdated dhemicd daivaivesared risk for arossreadtion with ather compoundsand medications even
thoughtherisk for thisisusLdly low.

A number of gaidamidagic dudieshaveatampted to ddeminewhethe thareisan assodaion
betwean theuseof hair dyesand canoer 2 Thefindingshavebean enivoca and corflidiing. One
NIOSH dudy invaving theardlysisof 47,796 Soaid Seaurity disghility averdsmedetofamde
workersbeiwean 1969 and 1972 showed devated propartiond moridity raicsamong
ocosmetdogidsand hardressarsfar canoar of the digestive organs resairatary sysem, tracheg,
bronchusand lung, breeet and ganital orgens®  Although auch findingsare conggant with the
hypathessthet coanetdogissand hairdressarsmey beat risk of devdloping aneopdaam dueto
oocupationdl expoaures(eg to PPD and itschamicd darivaives), theseworkerscomeinto contedt
withalagevaiey of subgtanoes anly oned whichisPPD. Asauch, itisnat posshleto dtribuieany
excessinddancedf cancer to hair dyesingenard, or to any sngular dhamica contaned inthar
fomuaions

Toxiaty Dataand L ebordary Sudies

Oxideseresgaiscurantly inusein laboraariesfor theidentificationof N. gonorrhoese oediesarethe
fdloning [) NN-dmethyl-pergohenyienediamineand itsmono- and dhydrodioride sits 2)
NN-dmethyi-pergohenylenedamine axdate (p-aminodmethylanlineoxdae); and 3)
N,N,N'N-tetramethyl-pergphenylenediaminedhydrociaride Of theaforementioned

vay litiear no datawesfound intheliteraturewith respect to humen ar animel taxiaty exogat for the
compound N N-dmethyl-pergohenylenadiamine. Thelowest published toxic dosefar humen skin of
thislatter compound wasreparted to bel4 mgkg ® Thelowest lethd doseby ard ingestion (LDLo) in
therat for thiscompoundwes 50 mgkg? TheL DLoinrasfar NN-dmehyi-pergphenyienediamine
monchydrodhiaridewas|00 mgkg

Although notaxiaty detaedigsfaor NN- dmethyl-pergphenylenediaming NJNN')N-
teramethyl-pargohenylenediamine dihydrodhlaide or parasaminodimethylanilineaxdate, somedata
dossexig for vary smilar compounds: Pargohenylenadiamine monohydrochlaride hes areparted
LDLodf 00 mykgwhenadminigeared ardly torats® PPD dihydrodhlarideweaslethdl to 50 paroart
(LDgy) of reatswhen adminigered a adoseof 147 mgkg

A review of dudiesconoaming thecaranoganicrisk of thischamicd by thelntametiondl Agancy for
Research on Canoar (IARC) in1978 deamed the detaon PPD to beinauffident to mekean
evaluation regarding itscardnogeniaity.® A sudy completed thefallowing year onthebicessay of this
compound for possihle cardnogeniaty conduded therewes no convindng evidence thet didary
airin{;sslraimd pphaylenedaminedihydrodhlaridewas cardnogenic in Fischer 344 ratsar B6C3H
mice'

Teramethyl-pergohenyienediamine hes d o undargonerudmantry tesing for toxiaty inrets Anord
LDLofor thischemicd wasreported a 500 mgkg ™



Themod edansveddaon thetaxiaty of these compoundsisfound conoaming pargohenylenediamine
(PPD) itsdlf. Mild skinimitation wasshown when PPD westested on skin & concantraions of 2350
mg/24H in humen sjedtsaswell asdogs rebhits pigsand quineapigs® Theard LDy, for rats
exposed to PPD hesbean reparted & 80 mgkg and the LDLowesfound to beat 100 mgkg for cats
and 20 mgkginrabhits®* Handlik hesreparted an LDLo of I70 mgkg inratsand 200 mgkg by
ard ingegionincas™® A TLV far PPD hashbean reoommended a 0) mgin for skin assuggested by
Gdddlaet with regard toindustrid eqpoaLrein Britan 4

VI, RESULTS

Of the 102 warkersemployed & thefiveldborataries surveyed, 9 (97%%6) completed the saf-adminigered
quediomnaire Themgarity of resoondents (68%0) werefemde, dmost hdlf (46%0) warewhite and they rangedin
agefrom 20to 68 years withameen agedf 426 years(TABLE 1).

Thirty-four (34%) laboratory personnd reparted askin condition thet met the caseddiinition. When compered to
noncasss casessdd nat differ sgnificantly with regpect to age, racear sex (TABLE 2). Furthermorg, no assodaion
was s bewean being acaseand having apersord hidary of atopy, eczamaar family hidory of dlergy, thedeyee
of hendweghing or usedf laboratary countertop dignfedants

Theparaantage df casesamong laboratory workers using axidese reegent wastwice thet of other workers and this
dfferenewasu1|kdyto havebean exaaned by dhenoe(RR =200, X*=5.38, [1] 111,360) (TABLE 2). This
assodiation wasadso noted for CO-generating tablet exposure (RR =225, X=767,[C.1] 1.304.82.
quxestooqcbeereegataﬂﬂecoz-gaﬂalrgtaddweveysmla and thefdloning shoud benated
Tendf thethirty-four casss of demdtitished no exposLreto the oxidese resgant and 8 hed no expoaLreto the

CO ganadingtable. All casesexposad to axidese (24) hed Smultaneous expoaresto the CO-ganarating teblets
and only 2 of the 26 cases exposad to the CO,-gangrating tablet hed exposreto thet done. Among the 66
noncesss; thirty reported exposureto axidese and 33 hed expoaureto the CO-ganarding teblel. Agan, dl
noncases exjposad to axidese reegant hed Smultaneous exposure to the CO-ganerating teblet and only 3 nonceses
dﬁe%apo&ajtoﬁecozgaﬂa]rgtatjdmdequetomatsjﬂanedde Thus thedosecovaiance of
axideseand CO-ganaraing tehlet exposredid nat permit assessmant of arisk for damretitisto ether compound
dore

Workerswereskin petch tested if they satisfied the cesedfinition for demmetitis and were exposed to some et
of GC adtureplate processing. Four cassswarenat petch tested Sncethey did nat medt theexposure aitaia
Threeather cases dedined the skin petch test (two of whom hed exposure to GC plate processing but nat to
axideseresgan). Thus27 of the 34 casesundaweant petch tedting,

Seven (26%0) of the 27 casestested hed positivereedions dl drong, todl 4 oxidesereegents(TABLE 3) ad
weaeconsdaed sanditized to theaxidesereegants: Thelowest posshle sasitization rate among the 54 axidese
exposd workeswasthus|3%6, essuming dl senstized individualswereamong thosepetch tested. Of the24 cases
reporting expoaureto oxidese respants the sanditization rateweas 29%. Theseindviduglsnat anly reected tothe
peaific axidese reegant usad in their regpedtive labaratary, but dso showed arosssangtization to the ather two
hemicaly rdated resgants which they hed never warked with: Two of the seven axidese-sanditized individuels
exhibited awesk aosssastization to pargohenylenadiamine. Oned thesevenindividualsa o showed sansitization
to"Sytisdl,” alaboratory countertop disnfedant soution. Nonedf theindvidugstested Sowved evidence o dlegic
sinreedtionsto CO,-ganarating tablets or toliquid hend sogs

For puposss of futher andlyss casesdf damretitiswere sub-dassified into sansitized (postive petch test) and
nonsansitized casssto axidesereegant. Thegroup of nonsensitizad casesiscomprised of thoseworkerswith red
reshesar dry chgpped skinthet werenat found to have sanditivity to oxideseresgant on skinpetch teting. Also
induded inthisgroup are 3 cassswino refusad petch tesing (none of whom hed red, inflamed skin, and 2who hed
no axidese expoaure), and four caseswho hed no expoaureto any agpett of GC plate processing.

Q (n




Only theexpoauresto the axidese resgant and CO-gengaing tebletswerefound to increese asubgjet'srisk of
srstization (TABLES4a& 4b). Theewaeno datidicaly sgnificant assodaionsbewean any of thepatentid risk
fadtorsand non-sangitized cagedatus

Thenext adyssexaminad thedfect oatan risk fadtarshed ontherisk of devdgaing non-dlegic

(nonsangtized) dametitiswhile contralling for axidese exqpoare (TABLE 5). Warkersexposad to axidese
reegent and cartain ather risk fadtarswearenat found to be a gredter risk then workers exposad to oxidese resgant
dore However, for workersexposad to oxidese reegant, excessve hendwashing wiss protective againgt
nondlagcdamditis

Ontheaverage, sasitizad warkarsgoplied oxideseto threetimes as many aulture plaes asthe oxidese expossd
noncesss(TABLE6). Littledifferencewas ssen baween non-sansitized casesand noncaseswith repect to
axideseexposre Themeentatd auiture platesto which axidesewas gplied by aworker during their caresr
(OXDOE) for nontsansitized cases and axidase expposed noncassswias 256,990 and 253,613, regpectively. With
regard to the CO, teblet expoaure, exposad noncasss hended | 4 imesas many aultureplatesin pladtic begs
contaning the CO-ganerating teblet asdid sansitizad cases. Little difference wias seen batwean nonsensitized cases
and exposad noncassswith regard to thisexpoaure (the meen CO, dosefor nonsansitized casssand CO, teblet
expossd noncassswas 28667 and 27,35 taid culture plateshended repedivey).

A ganard tes for trend™® wias computied employing the L ogy, values of aumulative oxidesereegart exposure
(OXDOSE). Trerdativerisk for contact demdtitis (s defined by questionnaire) increesed with inareesing
expoaureto axideseresganis(TABLES 7 ad 8). A dight dropintherisk of demditiswesnoted inthegraup with
grestest exposLre, compared to the preceding group. TheX? tegsfar trend using equd dossoeintavasand equd
didtribution of casesand noncassswearebath highly significant (X= 7.94, p<.006 and X°= 8.24, p<.005,
respedtivey).

Using thesame method, the nonsensitizad caseswiere compered to noncasss with regpect to cumulaive exposure
tooxidese(TABLES9& 10). Warkersinthe highest exposLre category were 24 timessslikely to haveinitant
contact damtitiswhen compered to the unexpossd warkers: By eech method of calauiation, the X? test for trend
remained Sgnificant (X°= 3.94, p<.06 and X*=4.13, p< 06)), indicating an upward trend of risk for dammatiiswith
inoressng levdsof exqpoare

Fndlly, the senstized casss and exposad noncasssin the highest exposuregroup ware compared with thoseinthe
lower eqpoaregralp. Risk of sansitizaionwesprimatily limited to themogt highly exposedgroup (TABLES 11 &
12). Depending on how expoaregroups are ssparated, theworkerswith grestest oxidese exposreware4.2to
60timesaslikdy to besastized sswarkasin thelower exposre catepory.

VII. DISCUSSON AND CONCLUSONS

Laboratory workerswere evaueted & five Harida Siate pubdic hedlth leboratarieswhere therewere reparts of
oocupationdly rdated skin conditions: Two Statelaboratories (West PAm Beach and Pensaodlalabarataries) did
nat repart casss of demditisand werenat invedtigeted. TheWest PAm Beech and Panseodlalaboratories
hended far femver GC soedmensthen theather 5laborataries nather usad the axidese plateflooding method, and
onegoplied oxideserespatt to the aulture plateswith an end osed, glass pippetting sydem, rather then plagtic soirt
batles Thus worker expoaureto the axidese resganiswias proloebly much lesstheninthe5 laboratories
invedigeted

Thisinvetigetion ddalsthe coourence df TypelV odl-mediated (ddayed hyparsasitivity) skinreedionsindate
pubdic hedth laboratory workers exposed to axidesereegents In addition, casesof imitant contact demndlitiswere
dso assoaatad with expoaureto thesereegants: Thesefindings and ather comparisons betwean casessand
noncasss may bedrdlenged far two reesons 1) warkers nat exposed to dhamicdsin the processing of GC auiture
plateswerenat petch teted, and 2) exposad asymptometic workers (exposed noncases) werenat petch tested.
Theeindividuswere nat tested because of therisk of sansitizing them from subgianoes contained in the petch test
itsef.




Framthedandpaint of immundogic theary, anindvidld'simmunesysem imugt be presanted with an artigenic
metaid beforeit can deveap fuiLre, TypelV, ddayed hypersanstivity reoonses asoooursindlergic contact
damtitis® Unexposed warkersshould nat have bean sansitized, then, asaresit of warkplaoeexposure
Furthemare, expoaLreto these axidese compounds outside of wark was highly unlikey.

Exposad noncassswere nat petich tested and were d o assumed to benonksansitized. A worker would nesd &
leedt twoinddantsof direct skin contect with axidese reegant before beooming symptometic, thusit wes
imprabeblethet aworker would have expaiencad sansitization but nosymptoms: Also unlikdly isthe possihlity thet
asstized worke would nat have recognized the savarity of symptomswihich presant with dlergic contact
damditis leeding to theeventudl misdassification and norHesting of thet worke.

Workesnat tested may have bean aosssensitized to axidese reegantsby smilar compoundsinther

evironmat, such aspphanylenediaminecontained in hair dyeproduds: However, anly two of the seven
axidesesangtized individulsin thisstudy exhilaited week posttivepetich tedt resitsto pohenylenediamine. These
twoworkershed weeker reedionsto pphanylenediaminethen to the oxidese reeganisteded. Had tharr initid
ssitization oocured asaresit of pphenylenediamineexpoare(i.e inhair dyes) they would be expedted to exhilit
a lesgt asdrong areadtion to pphenylenediamineasto oxideseresgats No ather workerstested showed
sstization to pohenylenediaming and no Sudy partidipents reported on the questionneire skin conditionsresulting
fromhar dyeuse Thusaosssanstization doesnat gopear to beameansby which any laboratory worker would
havebeen sangtized to the axidese reegants

With theabove conddaaionsin mind, amgor essumplionintheseandyseswesthet dl axidesesastizad workers
wereindudedinthegroup of workers petch tested.

TheNIOSH medicd investigatarsfound 7 cases of dlergic contedt demititisamong tedhnidanswho process
gonorheacutureplaesand goply axideseresgats Thisrgrestsaminimum sanstizationraedf 1I3%0among the
expossdwakas Theseworkesdso demordrated [00% arosssandtization to Smilar axideseresgantsusadin
aher laborataries Obsarvaionsaf wark pradicesand intervienvs with employessby NIOSH invedigetors
revedled thet maximum oppartunity for aoddenta skin contact cooured when negdtive platesweareflooded with the
oxidese resgants and Ubsequently discarded.

Work predices varied conddarally throughout the 5 laborataries visited, asdid thevadumedf gonorheaauiture
plateshended onadaly bess Work aesswere noted in somelaboratorieswhere conrs derable glashing of
axidese reegant hed ooourred on the countertops walsand floors: Tedhnidans confinmed thiswesmogt gt to
ooour during discard of the plates fter flooding themwith axidesereegant. Four of the'5 laboratorieswhich flooded
negetive growth plates with axidese respant, usad pladtic st batlesto aooomplish this: Oxideseresgantsweare
noted to lesk out around the nedks of these battles as evidenced by thebladkened outdde surfaoes: Theone
laboretory (Orlando), which usesdigoosshle glass Padteur pipettesto goply axideseto the gonomheaculture plates
hed noworkerswith dlergic or initant contact demditisto oxidese resgants

Workersvaiad inthar usedf pratedtive digoosshle goveswhen goplying the oxidese resgant to gonomheaalture
plates Whendoveswarewomn by tedhniaans they werethedigoosshlelatex type which areinfact pameghleto
theaxidesecompound. Thus resgant pendrating thegoves may betrgped againd the kin, increeding therrisk of
damitis

Workersaso comeinto contact with powder fram the CO,-genaraing teblets which hed beanimpropety

aushad and pleoad into the platic begswhen the alituresweare arigirelly plated. Wefound thet thisexpoaredso
resuted inaninoressad ik of devdloping damretitis Thismay beagpunious assodation conddaing thet expoaureto
the CO, teblet/powde pardidsexpoaureto the oxidesereegat. Howvever, excessve expoaureto theteblesand
powder, which contain sodium hicarbonete and aitric adid, could be expected to cause drying and chgpping of skin,
and ather imitant symptoms: Dameged skin may bealessdfedivebarmia to dhemicds and thismey incessethe
rik of sansitization of individuals o exposed to axidesereegat.



Fndly, thereisadosardated assoaaion bewean exposureto axidesereegant and damditis Thisrdaiondhipis
mod likdy dueto theinoressad prabetillity of skinexposureasworkersgoply axideseto and digposedf incressing
numbasd autureplates thusempheszng thefadt thet evary precaution should beemployed tolimit worke
expoaureto thiscompound to an ebsdute minimum.

VIIl. RECOMMENDATIONS

NIOH invedigetorsfound ahighrate df dlergic contact damretitisin laboratory workersexposed to oxidese
resgais Thaeforg laboratory employesswho work with axidese resgentsand arergparting redhness and
inflammetion of the skin should be petch testied for contect dlergy tothe oxideseresgants: Thetest shaudindudea
mixturedf theresgant in pardatum a aconoantration of 1% by weight. It should dso benoted thet
pargohanylenediamineisnat an acogptahle petch test substitute for the actud axidese reegantsusad inlaboraonies
duetothelow ratedf aosssangtization and poor reedtivity demongtrated inthissudy.

Laboratory warkeswho arefound to have dlergic contact demdtitisto oxidese reegant dter skin petch teting
shoud betrandared to ather aress of thelaboratory wherethey will nat have contact with these oxidese reegants
Gloveswill nat ford adenuiste pratedtion once sansitization hes coourred,

Laboratary tedhnidanswiho heve nat bean senditized should ussdigoossilevingl goveswhenwarkingwith the
axidesereggants Sncethesewill gvegrester pratection from contedt with the reegant, then the more pamegblelatex
doves Afta evary indancedf work with axideee reegant, employessshoud removethe pratedive goves and
weeh thar hendswith amild detergant sogp and copiousamounis of weter.,

Work pradicesshould dso bemodified to minimize theaoddentd illegethet cooursinthegoplication of axidese
reegat andinthedsoosd of theautureplaies: Thisindudestheusedf digoossileglassor plastic pipettes rather
then plagtic souirt battles; to goply axidesereegart. Inaddition, to avoid acddentd aillagedf reegant ontothem,
|aboratory dipsthet accompeny the cuiture plates should be ket separatewhen axideseisgoplied. Also, when
platesaredscarded, care should betaken to avaid excessve salashing and drippege of thereegant. Warkaswiho
dailizethe dscarded plates should be medeaware of the digposd beg'scontents

Toavad inedvatant exposre of ather workersto aoadentaly sailled reegent, leboratory countertopswhere
auture platesare placed for the purpose of axidese goplication should be desned thoroughly diter thisprooessis
completed

Frdly, thepradicedf “flooding" negetivegromh Neissiagonormhoeee plates should bereavduated, Sncethis
gagaesalagevdumed reegant which can beesslly sallled when plaesaredscarded. The Canter for
Infectious Disseses a the Cantarsor Disesse Contrdl, which isresponsgidlefar recommending laboratory
proosoures and methods hesbean medeaware of the cases of sansitization to oxidesereegant. Theprooessof
"paefloodng’ will berevievedinlight of thisrisk of sangtizationtoleboratory workers

With regpect to the secondary problem of possibleinitant contact demrtitis rdated to exposLre to powder fromthe
CO-genading tahle, tecdhnidansshould be advised towear pratedtive dgoosshlegoveswhen ramoving aulture
platesfrom pladic begsinwhich thetablesareshipped with theplates: Labaratary directorsshould advisehosaitals
dinicsand emargancy roamsdf the proper method of plading thetebletsinto the pdladtic begs a theimethe aultureis
aataned. Thiswouldindudetearing openthefall evelapeto exposethetablet containad insde, but theteblet need
nat beremoved from thefall evdgpe. Furthamor—e it should be dressed thet the CO,-genarding teblet Should nat
beaushed to powder farm and dumpedinto thebeg. Preferably, laboratary dipswhich accompeny theauiture
platesshould beattached to the cutside of the pladtic begsto avaid tharr unnecessary contaminetionwith resduefrom
the CO-ganarding teblet or thecontents of the culture plates
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QUESTIONNAIRE RESPFONDENTS
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426yeas
Number
24

8&&

sd.128

24
47
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TABLE2

THERELATIVERATESOF DERMATITISAMONG LABORATORY
WORKERSAT THE DEPARTMENT OF HEALTH AND REHABILITATIVE
FRVICESLABORATORIES ALORIDA

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFHA_ORIDA
HETA 87-042
JANUARY 1987
Noncass Casss RR
and Casss
Race
White 46 16 100
Black 27 6 064
Higoeric 24 12 144
Othea 2 0 0
Sex
Farde 3 2 100
Mde 63 12 1.20
Atopy Yes 48 I7 |06
No 5 I7
Ecaa Yes 8 3 110
No 9q 26
Family Hidary
Yes 4 5 105
No 85 29
Ceag uze
Yes 76 27 17
No 23 7
Handwashing
<5Day Yes 5 19 119
No 48 15
Oxidese Exposd
Yes 54 24 200
No 45 10
CO, Expod
Yes 60 27 251
No 39 7

X2

1.27
1.04

538

1767

Cl’

29140
80,257

68212
4,84

42289

A482.26

59230

69,207

111,360

1304.82



TABLE2
(CONTINUED)

THERELATIVERATESOF DERMATITISAMONG LABORATORY
WORKERSAT THE DEPARTMENT OF HEALTH AND REHABILITATIVE
FRVICESLABORATORIES ALORIDA

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
*95 CorfidanceIntavels
Race =  Compaisonsuewhitesasthebesdine
S = Fardesasthebesdine
Atopy = Rard o famly higoy of dlegcrhintis eshmg, or eczama
Ezama = Indvididswithapasord hidory of eczama
Family Higary = Indviduelswithafamily higory of dlegy.
Handweghing = Indvidiesweehing thar hendslessthen IS timesacky.
Clearer = Individuelswith parsondl usedf laboratary countartop deaners

OxideseBxposad = Individuelsgpplying axicesereepat
CO, Expod = Indviduelshending platesfrom begs containing GO, ganaraing tebles



TABLE3

PATCH TEST RESULTSOF SENSTIZED INDIVIDUALS
ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
Paich Test Resgants®
Laboratory I 2 3 4 5 6 7 8 9 o |
Jdsonville
Worker
#1 3+ 3+ 3t 3HF - 1+ - - IR
#2 3+ 3+ 3t 3HF - - - - IR
Miami
#3 3+ 3+ 3t 3HF - - - - 2+ - -
#4 2+ 2+ 2+ 2+ - - - - . R -
Telahesse
#5 3+ 3+ 3t 3HF - 1+ - IR -
Tampa
#6 2+ 2+ 2+ 2+ - - - -
#1 2+ 2+ 2+ 2+ - - - -
*Tes Subdances
I= DimethylHophenylenedamineaxdatel%oin perdaum from theMiami
Laboraary.

2= Dimethyl-pphenylenediamine axdael%oin petrdaum from the Jacksonville Leboretary.



TABLE3
(CONTINUED)

PATCH TEST RESULTSOF SENSTIZED INDIVIDUALS™

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES
STATEOFH.ORIDA
HETA 87-042

JANUARY 1987

=NNN'N-teramahyl-p-phenylenediaminedhydrodiaridel% in petrdatum
from the Olando Lebaratary.

=NN-dmehyl-pphenylenedaminemonchydrodhiaidel% in petrdaumfrom the Gindnneti Hedlth Departmant
Labordary.

= Carbon Diaxide (CO,) genaraing teblet, 10%in petrdaum (condgsof 50% NeH,CO,, 2006 CitricAdd, 20%
Miao-C-Cdluose 85%0Glyad, [ 5%
Tdo).

=Pagohenylenediaming 1% in pardaum from dandard dammetdogicd tet tray.
= Blark petrdaum
= 2% Sgphenea Jacksonville Labaratary; pargphenylenediaming 1%6in

petrdatum & the Miami Laboratory; 30% Sgphene (conggsaf 556

potassum o-bereyl p-chlorophenate, 5.52% patassum patiary
amylphenate, 5.9% potassum ophanyl-phenete, and 834%inat

ingredients) a the Talahessee Laboraory; and 5% Sgphered the Tampa
Laboraary.

=Vedd s0gp, full dragth & the Jaoksonwville Lebaratary; Septisl, 5% e theMiami Laboratary; 5% Amphyl a the
TdlahessseLaboraary.

=Sgoheng o a theMiami Lebaraary.

= PRafumed Liquid Soep, full drength, & theMiami Leboratary.

** |ntapreaion of Skin Patch Test Resits

- =noreadion or negetive

I+ =wesk, non~vesaua reedtion.
2+ =drong, an edamatous vesauar reetion.
3+ =extrame abulousor Uoaaiveresdion

IR =aimtat kinreedion



TABLEA4
RISK FACTORSFORDERMATITIS
(SENSTIZED AND NONSENSTIZED CONTACT DERMATITIS)
AMONG WORKERSAT THE DEPARTMENT OF HEALTH
AND REHABILITATIVE SERVICESLABORATORIES H-ORIDA*
ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
TABLE 4a Risk of BangaSanstized Case
Noncasss+ Sastizad RR Cl.
Sastizad Cas
Cass
Race
Whte 34 4 |00
Blak 22 [ 39 005295
Higoenic 4 2 |12 0.256.02
Oha 2 0 0
Sex
Ferdes 23 4 284 072Il.7
Mdes 49 3 |00
Atopy Yes 3 2 ivg 0l0,219
No 39 5
Family Hidary
Yes 9 0 0
No 63 7
Ezam Yes 6 [ 1.83 025)35
No 66 6
Ceas
Yes 56 7 Undd.
No 16 0
Handwashing
<5Day Yes 33 6 537 088327
No A [
Oxidese Exposd
Yes 37 7 Undd
No 35 0
CO, Expod
? Yes 40 7 Unof
No P2 0



TABLE4
(CONTINUED)

RISK FACTORSFORDERMATITIS
(SENSITIZED AND NONSENSTIZED CONTACT DERMATITIS)
AMONG WORKERSAT THE DEPARTMENT OFHEALTH
AND REHABILITATIVE SERVICESLABORATORIES H.ORIDA*

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987

TABLE 4a Rik of BengaSansitized Caee
Race =Compaisonsuewhitesasthebesdine
S =Fardesashedine
Atopy =PRasord o family hidary of edhmg, dlegichinisar eczama
FamlyHidoy  =Familyhsoyd dlegy.
Ezama =PRaord hidoy of eczama
Cleanas = Parsord us2df laboratory countartop desnars
Handweghing = Indvidelsweehing ther hendslessthen IS imesacey.

OxideseExposad = Individualsgoplying oxideseresgart.
CO, Expod = Individudlshendling plates from plagtic begs containing CO, genarating teblels

* Compaisorsinthistaleassumedl sanstized indvidudlswereamong
the petch test positive cases

** O Confidence Intavas



Race
White
Black
Higoeric
Othea
Sex
Fardes
Mdes
Atopy Yes
No
Family Hidary
Yes
No
BEczama Yes
No
Cemas Yes
No
Handwashing
<{5Dsy Yes
No
Oxidese Exposd
Yes
No
CO, Expod
Yes

No

TABLE4

POTENTIAL RISK FACTORSFORDERMATITIS

(SENSTIZED AND NONSENS TIZED CONTACT DERMATITIS)
AMONG WORKERSAT THE DEPARTMENT OFHEALTH
AND REHABILITATIVE SERVICESLABORATORIES H.ORIDA*

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

TABLE4b: Risk of BangaNonsanstized Case

Noncasss+
Nonsastized

Casss

& B8 *® JF &S X&E ~ORBS

58

STATEOFH.ORIDA
HETA 87-042

JANUARY 1987

Nonsagtized

Casss

RR

1.00
159

1.00

1.25

97

Cl**

0.27).66
08,314

052199
066,237

056,287

04834

046).97

09,83

085313

092,363



TABLE4
(CONTINUED)

POTENTIAL RISK FACTORSFORDERMATITIS
(SENSTIZED AND NONSENS TIZED CONTACT DERMATITIS)
AMONG WORKERSAT THE DEPARTMENT OFHEALTH
AND REHABILITATIVE SERVICESLABORATORIES H.ORIDA*

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987

Race =Compaisonsuewhitesasthebesdine
S =Fardesashedine
Atopy = Rasord or family hidary of adhmg, dlagichinisar eczama
FamlyHigay  =Famiyhigday o dlagy.
Ezema =PRaod hidoy of eczama
Cleanas = Parsond us2df laboratory countartop desnas

Hadweshng  =Indvidielsweshing thar hendslessthen IS imesacky.

OxideseExposad = Indivicuelsgpplying axideseresgat

CO,Bxposad = Individudshending platesfrom pleetic begs conteining CO, genardting teblets
* Compaisorsinthistaeassumedl sanstized indvidudlswereamong

the petch test positive cases
** O Corfidencelntavds



TABLES
EFECT MODIARCATION BETWEEN EXPOSURE TO OXIDASE REAGENT
AND OTHERRISK FACTORSAND THE RIK OF IRRITANT DERMATITIS
ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES
STATEOFH.ORIDA / HETA 87042/ JANUARY 1987

Rik Fector + Rik Fector -
Oxidese
Expoaurd. Atopy + RR Cl. Atopy - RR Cl**
Cae Noncese Cae Noncese
+ 8 5 165 60,456 9 5 .39 4316
- 4 5 7 9
2 Family Hidory + Family Higary -
Cae Noncase Cae Noncase
+ 3 4 |50 34,658 4 26 |.66 80,346
- 2 5 8 30
3 Bzama+ BEczara-
Cae Noncase Cae Noncase
+ 3 2 Unod. 4 28 .27 66,247
- 0 3 I 3
4 Cleanas+ Cleaas-
Cae Noncase Cae Noncase
+ 15 28 |.74 .754.06 2 2 167 456.24
- 5 20 6 4
5 Handweshing + Handwedhing -
Cae Noncase Cae Noncase
+ 8 [7 17 42287 9 13 235 896.23
- 6 16 4 9
* grgtized casssareexdudad.
** 0% CorfidenceIntavas
Atopy = pasord higory of sessond hinitis sghmaar eczama
FamlyHiday  =family higory of diey.
Ezema =paord hidary of eczama
Cleangs =udf labaratory countartop desnas

Handweshing  =indvidusweehing their hendsat leegt IS timesacky.



TABLEG

AVERAGE WORKER EXPOSURE ESTIMATESTO OXIDASE REAGENTS
AND CARBON DIOXIDE GENERATING TABLETS*

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
Noncasss All Casss Sangtized Cass Non-Sangtized Cesss
MOSOX 516 589 870 517
OXPLATWK 1,107 1,012 1393 913
OXDOSE 253,613 352,194 719411 256,990
MOSCO2 60.1 324 274 33.7
COPLATWK 810 931 1482 787
CO2DOSE 217315 205,798 156,161 218,667

* Only workersexposed to the axidese reegant or CO,-gengrating tebletswere
usad to cdladaetheaverage edimetes of expoare

MOSOX = Tatd monthsworkersgpplied oxideseresgant to alture plates

OXPLATWK =Aveaeagenumbe of auture platestowhich oxideseisgpplied per wesk.

OXDOE  =OXPLATWK X Tatd number of wesksaxideseisgoplied to alture plates

MOSCO2 =Tatd monthswarkershended auture plaesfraom plagtic begs containing CO, genarading teblets
COPLATWK  =Aveaagenumbe of auture plates par wesk hended from plastic begs containing CO, generaing teblets

CO2DOSE = =COPLATWK X Tatd number of wesksauture platesweare hended from plagtic begs containing CO, ganaaing
teblets



Inavd
(Logy)

21-324

325438
439552
5.53-6.66

Tad

*3 noncassswereexduded from the andlyssdueto inedeg
thar equoare Logaithmic randomation wasparfomed

TABLE7

RELATIVERISK OF DERMATITISBY LEVEL OF EXPOSURE

(X*TEST FOR TREND OVER EQUAL DOSAGE INTERVALS
OF OXIDASE EXPOSURE, USNG ALL CASESAND NONCASES')

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA

Levd of Expoaure Cass

(Log, o Inevd Mean)
0

272
497

603

oRurB

A
X2=794,1 df., p<.005

HETA 87-042
JANUARY 1987

w &

10

S} oo

Leteddato clloulate

ontheeqpoaure

vaigole number of culture plates processad, usad asapraxy for oxidese

equoare

** O Confidence Intavas

Clx*

186.96
5938
1.39523
97523



Inavd
(Logy)

2140

402-4.74
4.74-553
5.A4-6.63

To

TABLES8
RELATIVERISK OF DERMATITISBY LEVEL OF EXPOSURE
(X*TEST FORTREND BY EQUAL DISTRIBUTION OF CASES
AND NONCASESOVER THE DOSAGE RANGE
OF OXIDASE EXPOSURE, USNG ALL CASESAND NONCASES')

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987

Levd of Expoare

(Log, o Inevd Mean) Cesss Noncasss RR
0 (0] b 1.00
3.3 3 (0] .04
4.39 7 6 242
519 8 5 277
603 6 6 225

A 62

X,=824, df., p<.005

*3 noncasssweareexduded fram theandlys s dueto inedequete detato claulate
thar equosre. Lagaithmic trandomation wes parfarmed on theexposure
vaigole number of culture plates processad, usad asapraxy for oxidese

equoare

** 0% ConfidenceIniavas

Clx*

3332
110536
1.3,584
97523



Inavd
(Logy)

21I-316
317-4.23
4.24-5.28
5.29-6.34

Tod

*3 noncasssweareexduded fram theandlys s dueto inedequete detato claulate

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

TABLE9

RELATIVERISK OF DERMATITISBY LEVEL OF EXPOSURE
(X*TEST FOR TREND OVER EQUAL DOSAGE INTERVALS

OF OXIDASE EXPOSUREUSING
NON-SENSTIZED CASESAND NONCASES")

Levd of Expoare
(Log, of Inevd Mean)
0

256

379

467

5.80

X%=394,|df.,p<05

STATEOFH.ORIDA

HETA 87-042
JANUARY 1987
Nonsagtized

Cass
0

ow N

N

thar eqoosre and dl sensitized cassswered o exdudad. Logaithmic
trandfametion weas pafomed onthe expoaure vaiicile, number of auitureplates

proocessad, usad asaproxy for oxideseexposre

** 0% Confidence Intavds

Noncass

N 8

(0]

R

Clx*

259l7
46,356
43419
114,4.96



TABLEIO
RELATIVERISK OF DERMATITISBY LEVEL OF EXPOSURE
(X*TEST FORTREND BY EQUAL DISTRIBUTION OF
CASESAND NONCASESOVER THE DOSAGE INTERVALS OF OXIDASE EXPOSURE,
USING NON-SENSTIZED CASESAND NONCASES')
ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
Intava Levd of Expoare Norrsangtized Noncasss RR Clx*
(Logy (Log, o Intervd Mean) Cesss
0 (0] 3H 1.00
21-3A 327 2 9 k37 2317
395459 43 5 7 1.87 75468
46055 515 5 5 225 92553
552-6.34 598 5 6 205 83507
Tad 27 62
X*=413 | df., p<06

*3 noncasssweareexduded fram the andlyss dueto inedequete detatto caulate thalr exposLre, and dl sansitized casesweared o exduded.
Logaithmic trandormeation weas pafamed on theexposure vaiaile, number of auiture plates processed, used asapraxy for oxideseexposure

** 0% Confidence Intavds

TABLEI
RELATIVERISK OF SENSTIZATION BY LEVEL OF EXPOSURE
(X° TEST FORTREND OVER EQUAL DOSAGE INTERVALS
OF OXIDASE EXPOSURE, USNG SENSTIZED

CASESAND NONCASESY)
H_ORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES
STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
Oxidese
Intervd Range Levd of Expoaure Sastized Exposd RR Clx*
(Logy (Log, of Intervd Meen Cesss Noncasss
0-4.37 359 I 13 1.00
4.38-6.63 535 6 K 420 72244
Tod 7 27

X2=1067, | df., p<005

*3 noncasssweare exduded fram the andyss dueto inedequete detaito cd aulate ther expoaLre, and dl nonsansitized cassswaredso
exdudad All nonexposad noncassswereassmed to be nonrsanaitizad, dthough thiswes nat confirmed by petch testing. Lagaithmic
trandometion weas parformed on the expoaLre varigile, number of aulture plates processed, used asapraxy for axideseexpoaure

** 056 Corfidence Intava.



Intervd Range

(Logy)

.01-4.60
406-663

Tod

TABLEI2

RELATIVERISK OF SEENSTIZATION BY LEVEL OF EXPOSURE

(X*TEST FORTREND BY EQUAL DISTRIBUTION OF
CASESAND NONCASESOVER THE DOSAGE INTERVALSOF OXIDASE
EXPOSURE, USING SENSTIZED CASESAND NONCASES")

ALORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

STATEOFH.ORIDA
HETA 87-042
JANUARY 1987
Oxidese
Levd of Expoare Sastized

(Log, o Inevd Mean) Cesss

376 I

549 6

X=11.76, | df., p< 005

*3 Noncassswere exduded from the andlyss dueto inedequete detato cdaulae
thair expoare and dl nonsangtized casssweared o exduded. Al nonexpossd

noncassswere assLmad to be nonsansitizad, dthough thiswas nat confinmed by petch
teting. Logaithmic trandfametion wes parfarmed on theexpoaure vatiedle, number

of culture plates prooessad, usad asaproxy for axideseexpoare
** 0F% Corfidencelntarva.

Noncasss RR
16 100
| 6.00

27

Clx*

112322



APPENDIX: SURVEY QUESTIONNAIRE
H.ORIDA STATEHEALTH DEPARTMENTS
HE: 87-042
IDENTIHCATION NUMBER:(leaveblark for adminigraivepuposs) [ /[ /[ /
LABORATORY LOCATION (CITY)

TODAY'SDATE (MonthDay/Y &) WL

PERSONAL IDENTIHCATION

FLEASEPRINT USNG CARTAL LETTERS

1 NAME (Lag):
(Fird):
(Micdelnitid): _
2 ADDRESS(Sredl):
Cty).
Sate)
(Zipoodg)

4, DATE OF BIRTH (MorthDay/Y egt)

SEX: _MALE _FEMALE

6.RACE _HISPANIC _ORIENTAL _BLACK _WHITE _OTHER



MEDICAL HISTORY

7.9NCE JANUARY 1, 1986 (WITHIN THE PAST YEAR), HAVE YOU HAD ANY OF THE
FOLLOWING SKIN CONDITIONS? (*IF NO, SKIPTO QUESTION 13)

PLEASE CIRCLE THE BEST ANSWVER

1 Red bumps blatchesor ather rasheslading
onear moredays

2 BExcessvedynessandior chgoping anly lading
onear moredays

3 lticing of kinanly, ladingonear maredays
(novisbleskindengs)
4. Cther (Deibe)

8 PLEASE INDICATE ON WHAT PART(S) OF YOURBODY YOU HAVE BEEN EXPERIENCING
THISRASH OR SKIN CONDITION.
(CRCLEALL AREASTHAT APRLY).
1lsdp 7d0mech 13fet

2eydids 8uppe ams l4gan

3fae 9dbows 15buttocks
4neck 10dbowaesss  16hands

a badksof hands
5back lowve ams

b. pdmsof hands
6.chet L2legs

cfingas

19.0ther (Dexribe)

9 WHEN DID THESE SYMPTOMSOR CHANGESIN YOUR SKIN HRST BEGIN?
(monthiceykes) — LIL-LILLIL

10. HASTHE SKIN CONDITION COMPLETELY DISAFFEARED OR RESOLVED?
yes no dontknow



11. HASY OUR KIN CONDITION IMPROVED OR DISAPPEARED DURING ANY OF THE FOLLOWING
TIMES AWAY FROM YOUR JOB, LISTED BELOW?

yes no  dontknow

IFYES CIRCLEALL TIMESBELOW THAT APRLY.

a wekadsor daysoff
b. vecdion

¢ maidd ordkleave
d lay-of

e joborwakaeachange
f. ohe (Dexibe)

12. DOYOU BELIEVE YOUR KIN RASH OR SKIN CONDITION HASBEEN CAUSED BY

ANYTHING TOWHICH YOU HAVE BEEN EXPOSED WHILEWORKING AT THE STATE
HEALTH LABORATORY?

yes no  dontknow
If "yes', spedify.

13 HAVE YOU EVER DY ED OR COLORED YOURHAIR?
yes no  dontknow

IF"YES',DID THEHAIRDYE OR COLORING AGENT EVER CAUSE A KIN REACTION?
yes no  dontknow

Flesse oeaify product used if known

14 HAVEYOU EVERHAD ITCHY,WATERY EYESORRUNNY, STUHY NOSEIN THEABSENCE
OF COLDSOR"H_U," WHEN AROUND H-OWERS TREES RAGWEED, HEATHERS OR
ANIMALS?

yes no  dontknow

15.HAVE YOU EVER HAD PROLONGED COUGHING, WHEEZING, OR DIFHCULTY BREATHING, IN

THE ABSENCE OF COLD OR"H-U," WHEN AROUND H-OWERS TREES RAGWEED,
FEATHERS ORANIMALS?

yes no dontknow



16.HAVE YOU EVER HAD XIN RASHESIN THE CREASESOF THE ELBOWSORBEHIND THE
KNEES ASA CHILD OR TEENAGER?

yes no  dontknow

17.HAVE YOUR PARENTS BROTHERS OR SSTERSHAD ANY OF THE THREE CONDITIONS
MENTIONED IN QUESTIONS 14, 15, OR 16?

yes no  dontknow

WORK HISTORY

18 ALEASEENTER YOUR JOB CLASSHCATION ORTITLE

19.ESTIMATE THEAMOUNT OF TIME YOU HAVEWORKED AT THE STATEHEALTH DEPARTMENT
LABORATORY?
YEARS _  MONTHS__

20. LEASE ESTIMATE THENUMBER OF TIMES Y OU WASH YOUR HANDSIN A TYRCAL
WORKDAY.
NUMBER OFTIMES

21. DOYOURWORK DUTIESUSUALLY INCLUDE THE CLEANING OF LABORATORY
COUNTERTOPSWITH DISNHECTANT?

yes no  dontknow

22 INCEYOU HAVEWORKED IN THE STATEHEALTH DEPARTMENT, HAVE YOU HELPED IN
THE PROCESSING OF GC (GONORRHEA) CULTURE PLATES?*

yes no  dontknow
**A yesasver wouldindudedutiessuch as plating, transporting,
incubeting;, goplying oxidesereegatt, gramdianing, procesing GCleb
dips dc.
IFYOU ANSWERED YESTO QUESTION 22, ALEASE COMPLETE QUESTIONS23 THROUGH 26.
IFYOU ANSWERED NO TO QUESTION 22, LEASE GO TO THEBOTTOM OF THE LAST PAGE.



23 ESTIMATE THEAVERAGENUMBER OF DAY SIN Y OUR WORKWEEK THAT AREMWERE USED FOR
PROCESSNG GCPLATES

(if youhavehedadengeinassgmment withinthelegt yeer, o
aenow rataing through different joosin theleb, pleeserdfer
tothetime paiod you eduely processad GC plates)

a lessthen 1 day per wesk

b. 1 day per wesk
C. 2 daysper wek
d. 3daysper wesk

g morethen 5 daysper wesk

24.IFYOU HAVEHAD DIRECT CONTACT WITH THE GC CULTURE FLATES PLEASEESTIMATE
THE AVERAGE NUMBER OF FLATESYOU HANDLE(D) INA TYPICAL DAY
(Enter "0 if no direct conta).
(if youhavehedadengeinassgmment withinthelegt yeer, o
aenow rataing through different jabosin thelab, plesserdier to
thetime paiod you adudly processad GC plates)

NUMBEROFPLATES

25.HAVE YOU APRLIED OXIDASE REAGENT TOTHEGCCULTURE PLATES?
yes no  dontknow
If YES
A. edimeetheaverapge numbe of plaesyou
gplied axideseresgat toinatypicd day,

NUMBEROFPLATES

B. and thenumber of day's per wesk you goplied
axideserespgant tothe GC aulture plates

a lessthen 1 day per wesk

g morethen 5 daysper wesk



26.HAVE Y OURDUTIESREQUIRED YOU TOREMOVE GCCULTURERLATESORLAB 9LIPS
FROM PLASTIC BAGSWHICH ALSO CONTAINED CARBON DIOXIDE (CO2) GENERATING
TABLETS

yes no  dontknow

If YES
A. edimetethenumber of begshended

per day,
NUMBEROFBAGS

B. and thenumber of daysper wesk you
hended thebegs

a lessthen 1 day per week
b. 1 day per wesk
C. 2 daysper wek
d. 3daysper wesk
e 4 dayspe wek

f. 5daysper wesk
g morethen 5 days per wesk

THANK YOU

PLEASE FEEL. FREETOMAKEANY COMMENTSOR EXPRESSANY CONCERNSYOU MAY
HAVE REGARDING YOURWORK WITH THE GC CULTURE PLATESIN THELABORATORY
AND RELATED SKIN ORHEALTH PROBLEMS




APPENDIX I
NAME (Peesepint)

l. HAVE YOU EVER WORKED WITH THE OXIDASE REAGENT IN THE PAST?

YES NO
IFYES PLEASEENTER THE TOTAL NUMBER OF MONTHSAND/OR YEARS
YOU HAVE WORKED WITH OXIDASE REAGENT.
MONTHS____  YEARS____
ALSOENTER THENUMBER OF MONTHS Y OU HAVE WORKED WITH OXIDASE
REAGENT IN THELAST YEAR (1986).

MONTHS___

2 HAVE YOU EVERHANDLED THE BAGSCONTAINING THE GONORRHEA
CULTUREPRLATESAND CO,HLLS?
YES NO
IFYES PLEASE ENTER THE TOTAL NUMBER OF MONTHSAND/OR YEARS
YOU HAVEWORKED WITH THE BAGSCONTAINING CULTURE FLATESAND CO, AILLS
MONTHS___  YEARS____
ALSO ENTER THENUMBER OF MONTHS Y OU HAVE WORKED HANDLING THEBAGS
CONTAINING PLATESAND CO, ALLSIN THELAST YEAR (1980).

MONTHS___



HaC CH3

NH2
N.N Dimethyl — paraphenylenediamine (DMPPD)
or p - aminodimethyl —~ aniline

H3C CHj
N

N

VN
HaC CHj

N.N.N‘ N’ Tetramethyi - p ~ phenylenediamine (TMPPD)

NH3

NH3

p — Phenylenediamine (PPD) or (p = Diaminobenzene)

igure l: p-phenylenediamine ana two closely related chemical derivatives known as oxidase
reagents.


adz1

adz1

adz1

adz1




